[Polyelectrolyte layer-by-layer assembled lipid nanoparticles for improving oral absorption of doxorubicin].
Polyelectrolyte layer-by-layer assembled lipid nanoparticles (NPs) were prepared to improve their stability against lipolysis in gastrointestinal tract, and efficiency of oral absorption of doxorubicin (DOX). The lipid NPs were prepared by hot melt-probe sonication method. The polyelectrolyte layer-by-layer assembled lipid NPs (DOX-NPs/CS/γ-PGA) was prepared by layer-by-layer self-assembling polyelectrolytes cationic chitosan (CS) and anionic poly (γ-glutamic acid) (γ-PGA) on the surface of lipid NPs based on electrostatic interaction. The particle size, polydispersity index (PDI) and zeta potential of lipid NPs and DOX-NPs/CS/γ-PGA were determined by dynamic light scattering (DLS). The in vitro drug release was determined in p H 1.2 HCl solution and p H 6.8 phosphate buffer solution (PBS). The stability of lipid NPs against lipolysis was evaluated in simulated gastrointestinal medium containing lipase. The cellular uptake of lipid NPs and DOX-NPs/CS/γ-PGA was evaluated in Caco-2 cell model. The pharmacokinetic of DOX after oral absorption was studied in SD rats. Results showed that the average particle size and zeta potential of DOX-NPs/CS/γ-PGA were 180.6 ± 5.4 nm and-38.53 ± 0.29 m V, respectively. The DOX-NPs/CS/γ-PGA effectively slowed down the release of DOX from nanoparticles, and decreased the lipolysis of lipid NPs in simulated gastrointestinal medium. The cell study showed that DOX-loaded lipid NPs and DOX-NPs/CS/ γ-PGA remarkably enhanced the cell uptake in comparison with DOX solution. The DOX-NPs/CS/γ-PGA significantly improved oral absorption of DOX compared with DOX-loaded lipid NPs. The C(max), t(max) were 0.76 ± 0.25 μg·m L(-1) and 0.5 h, respectively; AUC(0-24 h) was 3.02 folds and the relative bioavailability was 302.46% with DOX solution as reference. The stability of lipid NPs against lipolysis and drug release were significantly improved by layer-by-layer assembling, leading to an improved oral absorption.